Cardiac surgery in elderly patients: benefits and resource priorities Any definition of old age is arbitrary and influenced by several factors, but cultural background and national retirement policies are often dominant. The so called "elderly" are a heterogeneous population whose age span covers three decades or more. The over 65 age group in England and Wales are projected to increase by 8% for the period 1991-2031, 1 but over this 40 year span the projected increase in people aged 75-84 is almost 50%. The prevalence of disability, particularly from cardiovascular disease, and multiple morbidity rises with age. More positively, chronic disability in older people has been falling over the past decade and this process is likely to continue. 
Since the middle of the 1980s developments in the surgical management of cardiovascular disease, especially for aortic valve disease, has had a dramatic impact on quality of life and prognosis at all ages. Symptomatic cardiac disease in elderly patients is often more refractory to continued medical measures than in younger adults, and surgery may be the only option to restore functional competence and quality of life.
Is cardiac surgery in old age justified by outcome measures?
For any medical or surgical intervention we must know if "added years (are) onus or bonus". 3 What supporting evidence is there that cardiac surgery, particularly for aortic valve disease, or combined coronary artery bypass grafting (CABG) and valve replacement, improves quality of life with an acceptable (to the patient) surgical risk? A consensus on cardiac surgical preoperative and postoperative mortality and morbidity in old people is diYcult to establish from much of the reported literature, as case mix, type of surgical procedure, and preoperative and postoperative care systems often diVer considerably.
Patients > 80 years have a higher mortality than those a decade younger. 4 In unselected patients undergoing a range of major cardiac surgical procedures the 30 day postoperative mortality rate is 6.8% in patients > 70 years compared with 2.5% in younger patients, 4 which is not excessive. Indeed this is a remarkable achievement considering that over one third of old people presenting for cardiac surgery have severe disease. Preoperative pulmonary hypertension and reduced left ventricular function, 5 preoperative intensive care admission, 6 and emergency surgery 7 are markers of potential postoperative fatality and complications, and the combination of CABG and aortic valve replacement is associated with a higher mortality than for a single procedure, 5 but not invariably so. 8 Comorbid conditions, particularly impaired renal function and peripheral vascular disease, increase postoperative risks. 8 This highlights the urgency of improving current medical practice to ensure early detection, and competent medical management of co-existing disease. The actuarial survival 5-7 years after major cardiac surgery is comparable to the (age and sex matched) general population. 5 8 Despite acceptable survival data the fundamental issue is long term improvement of function and quality of life. Symptom control is greatly improved following aortic valve surgery in seriously compromised patients compared with patients on continued medical treatment. 9 Aortic valve surgery improves New York Heart Association functional class by a median of two classes, 5 7 8 and measures of independent living and satisfaction with quality of life are substantially improved as patients continue to live in their own homes. 7 10 11 In-hospital costs of cardiac surgery in elderly patients The in-hospital costs for cardiac surgery are greater for very elderly patients than for younger patients, and may exceed locally determined contract prices in the UK. 8 However, one may question how realistically contract prices reflect the demographic pattern of UK society.
Reduction of cardiac surgical cost in the very old may require new strategies with greater multidisciplinary involvement, earlier referral to cardiac surgery, and more sophisticated identification of critical risk factors. Variable life-adjusted display monitoring enhances surgical self assessment and outcome. 12 Wider use of preoperative blockers, as shown in non-cardiac surgery, 13 may reduce mortality in elderly patients requiring urgent valve surgery but who are too unwell for CABG. Further developments of non-invasive coronary artery positron emission tomography scanning and intravenous ultrasound guided angioplasty and stent monitoring may permit two stage intervention of vulnerable patients and may in future improve valve surgery outcomes. Earlier detection and optimum management of cardiac disease and comorbid conditions may significantly reduce the duration of stay in cardiac recovery and intensive care beds.
Rationing and cardiac surgery in the elderly
It has been suggested that focusing on more narrow aspects of health resource priorities is easier.
14 It is beyond dispute that priorities in the delivery of health resources require urgent reappraisal. Calculations incorporating Dutch insurance data estimate that 30-40% of health related costs may be incurred during the last 18 months of life and may account for much of the inevitable increase in these costs in old age. 15 Moreover, a substantial segment of UK National Health Service resources are not applicable to older people, and at the other extreme of life huge costs are generated by procedures that have dubious outcome benefit. Are these wider issues to remain undisturbed because they are too diYcult to consider? Too diYcult for whom? Cost of cardiac surgery is likely to be high on the agenda of any debate on rationing, 14 and older people may be seen as less deserving of expensive resources, a viewpoint based on a fallacy that the wealth of a country is derived from those currently working. Wealth creation is built on a heritage of skills, knowledge, and processes developed by countless past generations, and the young and old are equal heirs to this inheritance.
Unrelieved disability has both a human and a financial cost. Discounting human costs, a popular past time among holders of the public purse, dependency in older people commonly requires continuing support from social service agencies or more frequent admission to nursing home care at a cost of approximately £20 000 (US$32 000) per year. Thus, separate budget holding for health and social services distorts the true cost of the conservative versus surgical intervention equation.
Conclusion
The evidence is compelling that after aortic valve surgery (with or without CABG) most elderly survivors are free from disabling symptoms and are enabled to continue to live at home with a level of independence comparable to the general elderly population. Given the stark and emotional choice of lifesaving cardiac surgery for young or old it is of course relatively easy to influence society to opt for the former. Is this equitable or ethical? Indeed, will judgment really be based on sound economical appraisal of a wide range of factors in the health and social fields? Maybe a broader remit may decide that lifesaving cardiac surgery for all ages has a higher priority than other NHS services. 
